Abstract. Template detection and content extraction are two of the main areas of information retrieval applied to the Web. They perform different analyses over the structure and content of webpages to extract some part of the document. However, their objective is different. While template detection identifies the template of a webpage (usually comparing with other webpages of the same website), content extraction identifies the main content of the webpage discarding the other part. Therefore, they are somehow complementary, because the main content is not part of the template. It has been measured that templates represent between 40% and 50% of data on the Web. Therefore, identifying templates is essential for indexing tasks because templates usually contain irrelevant information such as advertisements, menus and banners. Processing and storing this information is likely to lead to a waste of resources (storage space, bandwidth, etc.). Similarly, identifying the main content is essential for many information retrieval tasks. In this paper, we present a benchmark suite to test different approaches for template detection and content extraction. The suite is public, and it contains real heterogeneous webpages that have been labelled so that different techniques can be suitable (and automatically) compared.
Introduction
Template extraction is an important tool for website developers, and also for website analyzers such as crawlers. Content extraction is essential for many information processing tasks applied to webpages. In the last decade, there have been important advances that produced several techniques for both disciplines.
Hybrid methods that exploit the strong points of several techniques have been defined too. In order to test, compare and tune these techniques, researchers need:
-collections of benchmarks that are heterogeneous (to ensure generality of the techniques) and -a gold standard (to ensure the same evaluation criteria).
A benchmark suite is essential to measure the performance of these techniques, and to compare them with previous approaches. Benchmark suites are used in the testing phase and in the evaluation phase. The testing phase allows developers to optimize the techniques by adjusting parameters. Once the technique has been tuned, the evaluation phase allows us to know its performance with objective measures. It is obvious that the set of benchmarks used in the testing phase cannot be used in the evaluation phase, thus, they need disjoint sets of webpages.
In this paper we present a benchmark suite together with a gold standard that can be used for template detection and for content extraction. All benchmarks have been labelled so that every HTML element of the webpages indicates whether it should be classified as main content or not, and whether it should be classified as template or not. The suite also incorporates scripts to automatize the benchmarking process.
This suite has been developed as the result of a research project. We developed a new technique for content extraction [3] that was later adapted for template detection [1] . In the evaluation phase, our initial intention was to use a public benchmark suite. We first tried to use the CleanEval [2] suite of content extraction benchmarks, because it has been widely used in the literature. Unfortunately, it is not prepared for template detection. Then, we contacted the authors of other techniques that had already evaluated their techniques. However, we could not use these benchmarks due to privacy (they belong to a company or project whose results were not shared), copyright (they were not publicly available) or unavailability (they had been lost). Finally, we decided to build or own benchmark suite and make it free and publicly available. The rest of this paper presents that benchmark suite.
2 The TECO Benchmark Suite TECO (TEmplate detection and COntent extraction benchmarks suite) was created as a benchmark suite specifically designed for template detection and content extraction. It can be used for testing and evaluation of these techniques, and it is formed from 40 real websites downloaded from Internet. We selected heterogenous websites such as blogs, companies, forums, personal websites, sports websites, newspapers, etc. Some of the websites are well known, like the BBC website or the FIFA website, and others are less known like personal blogs or small companies websites. The downloading of the webpages was done in some cases using the OS X software SiteSucker, and in other cases using the Linux command wget.
It is important to know how the websites were downloaded and stored, so that other researchers can increase the suite if it is needed. The following command downloads a website from the Linux terminal using the wget command: $ wget --convert-links --no-clobber --random-wait -r 3 -p -E -e robots=off -U mozilla http://www.example.org The meaning of the flags used is:
• --convert-links: Converts links so they can work locally.
• --no-clobber: Do not overwrite any existing file.
• --random-wait: Random waits between downloads.
• -r 3: Recursive downloading up to 3 levels of links.
• -p: Downloads everything.
• -e robots=off: Act as not being a robot.
• -E: Get the right file extension.
• -U mozilla: Identify as a Mozilla browser.
Each benchmark is composed of:
-A principal webpage, called key page. It is the target webpage from which the techniques should extract the main content or the template-note that it is not necessarily the main webpage of the website (e.g., index.html)-. -A set of webpages that belong to the same website as the key page. This set contains all those webpages that are linked by the key page, and also the webpages linked by them.
Producing the gold standard
The suite comes with a gold standard that can be used as a reference to compare different techniques. The gold standard specifies for each key page what parts form the template. This is indicated in the own webpage by using HTML classes that indicate what elements are classified as notTemplate. It has been produced manually by careful inspection of the websites and mixing the opinion of several people.
In particular, once all the websites were downloaded (the key page and two levels of linked webpages in the same domain), four different engineers did the following independently:
-They manually explored the key page and the webpages accessible from it to decide what part of the webpage is the template and what part is the main content. -They printed the template and the main content of the webpage.
Then, the four engineers met and performed again these two actions but now all together sharing their individual opinions. Using the results of this agreement, each website was prepared for both, template extraction and content detection. On the one hand, all elements from the key page not belonging to the template were included in a HTML class called notTemplate. This way, a template extraction tool can automatically compare its output with the nodes not belonging to the notTemplate class. On the other hand, all elements belonging to the main content were included in an HTML class called mainContent. Therefore, a content extraction tool can easily compare its output with the nodes belonging to that class.
Benchmark details
A classification of the benchmarks is important and useful depending on the application and technique that is being fed with them. We provide different classifications according to the purpose and properties of the benchmarks. First, all benchmarks have been classified into five groups:
Companies / Shops, Forums / Social, Personal websites / Blogs, Media / Communication, Institutions / Associations. Table 1 shows this classification together with the URLs from which we extracted the benchmarks. Table 2 shows some properties of the benchmarks. Here, column Nodes indicates the total number of DOM nodes in the key page, column T. Nodes shows the number of DOM nodes that belong to the template and column M.C. Nodes refers to the number of DOM nodes that belong to the main content.
The benchmarks were also classified according to the number of webpages that implement the template. Table 3 shows this information. Here, the identifier of the benchmarks (Id) comes from Table 2 . For each benchmark, column VL indicates the number of hyperlinks in the main menu, column TT shows the number of webpages accessible from the main menu that implement entirely the template, column PT indicates the number of webpages accessible from the main menu that implement partially the template, column DT shows the number of pages accessible from the main menu that do not implement the template at all, and finally, column Notes explains, when applicable, why not all webpages implement the template. http://www.dsic.upv.es/∼jsilva/retrieval/teco After downloading the suite, a directory that contains 40 folders, one for each website, is created. Table 4 shows the path to the key page of each benchmark.
Rules for using the suite and report
All researchers and developers that use TECO must follow two basic principles:
1. They must publish their results so that they are publicly available. 2. They must provide enough information so that anyone can easily duplicate their experiments.
Conclusions
This paper presents a benchmark suite composed of 40 heterogeneous websites. This benchmark suite can be used to test any technique that works with webpages, but it is specially useful for template detection and content extraction because it includes a gold standard for them. Concretely, the gold standard identifies for each benchmark the template and the main content. Thus, it can be used to evaluate and compare techniques and implementations of these disciplines. The suite is publicly available and free.
